Metabolism and functions of inositol phosphates.
Activation of Ca2+-mobilizing receptors rapidly increases the cytoplasmic Ca2+ concentration both by releasing Ca2+ stored in endoplasmic reticulum and by stimulating Ca2+ entry into the cells. The mechanism by which Ca2+ release occurs has recently been elucidated. Receptor activation of phospholipase C results in the hydrolysis of the plasma membrane lipid, phosphatidylinositol 4,5-bisphosphate (PIP2), to yield two intracellular messengers, diacylglycerol (DAG) and (1,4,5)inositol trisphosphate [(1,4,5)IP3]. DAG remains in the plasma membrane where it stimulates protein phosphorylation via the phospholipid-dependent protein kinase C. (1,4,5)IP3 diffuses to and interacts with specific sites on the endoplasmic reticulum to release stored Ca2+. Receptor stimulation of phospholipase C appears to be mediated by one or more guanine nucleotide-dependent regulatory proteins by a mechanism analogous to hormonal activation of adenylyl cyclase. The actions of (1,4,5)IP3 on Ca2+ mobilization are terminated by two metabolic pathways, sequential dephosphorylation to inositol bisphosphate (IP2), inositol monophosphate (IP) and inositol or by phosphorylation to inositol tetrakisphosphate (IP4) and sequential dephosphorylation to different inositol phosphates. A sustained cellular response also requires Ca2+ entry into the cell from the extracellular space. The mechanism by which hormones increase Ca2+ entry is not known; a recent proposal involving movement of Ca2+ through the endoplasmic reticulum, possibly regulated by IP4, will be considered here.